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(57) ABSTRACT

An mking device for printing machines that comprises an
inking body which i1s designed to be arranged so as to face
the lateral surface of an anilox roller and forms an inking
chamber that 1s open toward the anilox roller and has at least
one inlet for introducing the 1nk into the inking chamber and
at least one outlet for the exit of the ink from the inking
chamber, and control elements that are adapted to vary the
passage opening of the or of each outlet as a function of the
pressure of the ik in the mking chamber.
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INKING DEVICE FOR PRINTING
MACHINES

The present invention relates to an inking device for
printing machines.

As 1s known, printing machines and, 1n particular, flexo-
graphic printing machines have a plurality of color units,
cach one of which 1s provided with an inking device the
function of which 1s to transfer the ink onto the lateral
surface of an anilox roller, which 1s provided with a plurality
of cells the function of which 1s to hold the ink on the anilox
roller.

Each color unit 1s completed by a plate cylinder, which 1s
arranged adjacent to the anilox roller and 1s designed to
produce the print on the medium to be printed on.

Typically, the inking device comprises a doctor assembly,
which 1s constituted by an inking body facing the lateral
surtace of the anilox roller.

Such inking body longitudinally forms an inking cham-
ber, which 1n technical jargon 1s also called a doctor cham-
ber.

In particular, the mking chamber 1s open in the direction
of the amilox roller and 1s delimited, above and below, by a
pair of doctor blades, which are mounted inclined, 1n mutu-
ally opposite directions, with respect to the lateral surface of
the anilox roller on the mking body and which are designed
to engage, with a sliding contact, the lateral surface of the
anilox roller.

The inking process in each color unit occurs in the
following manner.

The 1k, by way of an adapted closed circuit, is transierred
to the inking chamber, so that 1t can be transferred onto the
anilox roller, filling the cells arranged on the lateral surface
of the anilox roller.

The doctor blades ensure an optimal filling of the cells of
the anilox roller, 1n that the “negative” blade, 1.e. the one
inclined 1n the direction opposite to the direction of rotation
of the anilox roller, scrapes ofl the ink that did not enter the
cells but imnstead remained on the lateral surface of the anilox
roller, while the “positive” blade, 1.e. the one inclined 1n the
same direction as the direction of rotation of the anilox
roller, ensures that the 1nk 1s kept inside the inking chamber.

The anilox roller subsequently transfers the ink contained
in 1ts surtace cells to the plate cylinder, which thus performs
the printing on the medium.

In the flexographic inking process, an essential role 1s
played by the pressure of contact between the doctor blades
and the lateral surface of the amlox roller.

In order to be able to ensure the correct pressure between
the doctor blades and the amilox roller, control of the system
for moving and supporting the inking device 1s important.

However, the system for pumping the ink into the inking
chamber can also influence the pressure of contact between
the doctor blades and the anilox roller.

Currently, a pneumatic double-membrane pump 1s com-
monly used to transfer the ink from 1ts storage tank to the
inking chamber, and a pneumatic double-membrane pump 1s
used to pump the ink from the inking chamber in order to
transier 1t back to the storage tank.

A drawback of the known art consists in the fact that,
under certain conditions, during the printing process, there
can be an uneven wetting of the anilox roller over 1ts whole
width, with consequent onset of visible print defects and
losses of 1nk at the doctor blade intended to contain the 1nk
in the mking chamber.

In fact, the use of pneumatic double-membrane pumps in
place of electric pumps, as in the past, has, on the one hand,
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solved considerable problems, such as the problem of safety
in explosive environments and the ability to use pumps to
suck from the inking chamber, but on the other hand
involves a pulsing tlow of 1nk, which determines a cyclic
variation ol the pressure inside the inking chamber with
consequent variation of the pressure between the doctor
blades and the anilox roller.

Furthermore, 1f the system for moving and supporting the
inking device 1s not perfectly rigid, there will be a movement
of the same during the cycle of vanation of the pressure 1n
the mnking chamber, with a further variation of the pressure
ol contact between the doctor blades and the anilox roller.

The end eflect of this pressure variation 1s an uneven and
non-homogeneous filling of the cells of the anilox roller and,
as a consequence, a non-optimal print result and possible
losses of 1nk from the doctor chamber.

The aim of the present invention 1s to provide a solution
to the drawbacks of the known art, by providing an inking
device that 1s capable of maintaining the pressure of contact
between the doctor blades and the anilox roller which 1s as
constant as possible.

Within this aim, an object of the present invention 1s to
prevent or, at least greatly limit, any variations of pressure
inside the doctor chamber, even 1n the presence of strongly
pulsing tlows of ink.

Another object of the present invention 1s to provide an
inking device that 1s capable of offering the highest guar-
antees of safety and rehability of use.

Another object of the present invention 1s to provide an
inking device that i1s simple 1 terms of construction and
low-cost.

This aim and these and other objects which will become
more apparent hereinaiter are all achieved by an inking
device, according to the invention, as defined 1n claim 1.

Further characteristics and advantages of the invention
will become more apparent from the description of some
preferred, but not exclusive, embodiments thereot, illus-
trated by way ol non-limiting example 1n the accompanying
drawings wherein:

FIG. 1 1s a schematic side view of a color unit of a printing,
machine of the flexographic type;

FIG. 2 1s a perspective view of a first embodiment of the
inking device according to the invention;

FIG. 3 1s a detail of the embodiment 1n FIG. 2;

FIG. 4 1s a front elevation view of the embodiment in FIG.
2;

FIG. 5 1s a cross-section along the line V-V in FIG. 4;

FIG. 6 15 a perspective view of a variation of embodiment
of the mking device according to the mvention;

FIG. 7 1s a detail of the vanation of embodiment in FIG.
6.

FIG. 8 1s a front elevation view of the vanation of
embodiment 1n FIG. 6;

FIG. 9 1s a cross-section along the line IX-IX in FIG. 8;

FIG. 10 1s a perspective view of a third embodiment of the
inking device according to the invention;

FIG. 11 1s a detail of the third embodiment;

FI1G. 12 1s a front elevation view of the third embodiment;

FIG. 13 1s a cross-section along the line XIII-XIII in FIG.
12;

FIG. 14 1s a perspective view of another possible variation
of embodiment of the inking device according to the inven-
tion;

FIG. 15 1s a detail of the variation of embodiment 1n FIG.
14;

FIG. 16 1s a front elevation view of the variation of
embodiment 1n FIG. 14;
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FIG. 17 1s a cross-section along the line XVII-XVII 1n
FIG. 14. With reference to the figures, the inking device,
according to the invention, generally indicated with the
reference numeral 1, comprises an inking body 2 which 1s
designed to be arranged so as to face the lateral surface of
an anilox roller 3.

As can be seen 1n FIG. 1, the anilox roller 3 1s, 1n turn,
adjacent, 1n a manner that 1s known per se, to a plate cylinder
4 which 1s designed to print the ik on a medium 5 which 1s
driven by a drum 6.

The inking body 2 forms an inking chamber 7 that 1s open
toward the anilox roller 3 and 1s provided with at least one
inlet 8, through which the ink 1s introduced into the inking
chamber 7, and one or more outlets 9, through which the 1nk
can exit from the inking chamber 7.

Conveniently, the inking chamber 7 has a longitudinal
extension that 1s substantially parallel to the axis of the
anilox roller 3.

Preferably, substantially at each one of the longitudinal
ends of the inking chamber 7, there 1s at least one respective
ink outlet 9, while the 1nk inlet 8 1s arranged 1n an 1nterme-
diate position along the longitudinal extension of the inking
chamber 7.

The inlet 8 and the outlets 9 of the inking chamber 7 are
connected to an ik supply circuit, not shown, which, as 1s
normal 1n the known art, can be provided with at least one
pulsatile-tlow supply pump, such as, for example, a pneu-
matic double-membrane pump, which provides the circula-
tion of the ink between the tank for storing the ink in the
printing machine and the inking chamber 7.

As can be seen 1n the examples shown, each outlet 9 can
be, conveniently, constituted by a discharge opening 10,
which 1s formed through the inking body 2 and which
communicates with a siphon-shaped discharge channel 11,
which lies on the side of the inking body 2 opposite to the
one directed toward the anilox roller 3 from which the 1nk
1s sucked.

As 1s normal, mounted on the inking body 2 are further-
more, 1n a way that 1s known per se, at least one pair of
doctor blades 12a and 125, which are arranged on mutually
opposite sides with respect to the longitudinal extension of
the inking chamber 7 and which are designed to engage by
contact, with a longitudinal edge thereof, with the lateral
surface of the anilox roller 3.

The particularity of the invention consists 1n the fact that
means 13 are provided for controlling the outlets 9 of the
inking chamber 7, which are adapted to vary, 1n at least one
region, the passage opening 9a of the outlets 9 of the inking
chamber 7 as a function of the pressure of the ink inside the
inking chamber itself.

In particular, such control means 13, in response to a
possible variation of the iner pressure of the inking cham-
ber 3 with respect to a reference value considered correct for
a good level of print quality, are automatically able to vary,
for example i shape and/or 1n size, the passage opening 9a
of the outlets 9, consequently moditying their permeability,
s0 as to maintain the pressure inside the chamber perma-
nently at the aforementioned reference value.

In essence, thanks to the control means 13, if there 1s an
overpressure ol the ink inside the mking chamber 7, with
respect to a reference value considered correct, for example
owing to the pulsing flow of the ik into the inking chamber
7, an increase occurs 1n the size of the passage opening 9a
of the outlets 9 which makes it possible to keep the pressure
in the mking chamber 7 unchanged.

Similarly, 1n the event of a decrease of the pressure mnside
the inking chamber 7, which could occur between one
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pulsation and the next of the ink flow into the inking
chamber 7, the aforementioned control means 13 will cause
a reduction of the passage opening 9a of the outlets 9, with
the consequence that the pressure 1nside the inking chamber
7 1s maintained more or less unchanged.

By maintaining the pressure inside the inking chamber 7
practically constant, the inking device itself will be free from
movements, so that the pressure of contact between the
doctor blades 124 and 126 will remain, 1n turn, stable and,
as a consequence, the iking will be optimal.

Going now 1nto details, the control means 13 comprise,
conveniently, at least one flow control element 14 which 1s
arranged at the respective outlet 9 and can move, with
respect to the mking body 2, between a position for opening
the corresponding outlet 9 and a position for at least partially
closing the corresponding outlet 9.

Advantageously, the movement of the flow control ele-
ment 14 between the open position and the closed position
of the corresponding outlet 9 can be controlled by elastic
return means.

With reference to a first embodiment shown 1n FIGS. 2 to
5, the tflow control element 14 can be constituted by a lamina
15, elastically flexible, which, at one of 1ts ends, 1s fixed to
the inking body 7 and which cantilevers toward the passage
opening 9a of the respective outlet 9.

Conveniently, the lamina 15 can be made of plastic
matenal, for example polyethylene, and 1s, advantageously,
structured so as to almost perfectly cover the passage
opening 9a of the corresponding outlet 9.

Again with reference to the embodiment in FIGS. 2 to 5,
at each 1nk outlet 9, there can be a redirection wall, which
1s constituted, for example, by a latten 16. In particular, such
a redirection wall extends substantially parallel to the lon-
gitudinal extension of the inking chamber 7 and 1ts function
1s to force the ink that flows 1nside the inking chamber 7 to
travel along the entire length of the inking chamber 7 before
reaching the outlets 9, so as to ensure the complete filling of
the cells of the anilox roller 3 even 1n 1ts end regions, which,
being near the outlets 15, could be more diflicult to fill.

As can be seen 1n FIG. 5, the lamina 15 1s, conveniently,
applied directly on the inking body 7 and held 1n place by the
latten 16.

With this structure, when the pressure inside the inking
chamber 7 increases with respect to a preset reference value
considered correct for a good print result, for example owing
to the pulsing of the ik supply pump, the lamina 15 bends,
opening the passage openings 9a of the outlets 9 propor-
tionally to the pressure of the ink inside the inking chamber
7, with the consequence that 1t brings about, almost instantly,
a decrease 1n pressure mside the inking chamber 7.

Vice versa, in the event of a decrease of the pressure of the
ink inside the inking chamber 7 with respect to the afore-
mentioned reference value, the lamina 15 1s brought to a
position for closing the passage opening 9a of the 1nk outlets
9, thus causing, almost instantly, a rise 1n pressure in the
inking chamber 7.

In this manner, 1t 1s possible to maintain the pressure
inside the mking chamber 7 practically constant.

FIGS. 6 to 9 show a possible variation of embodiment that
proposes, 1 essence, a solution similar to the one we have

previously seen, with the sole diflerence that the use of the
latten 16 1s omitted.

It should be noted, furthermore, that the lamina 15 can
also be applied 1n a position different from the one shown,
as long as 1t 1s capable of choking the passage opening 9a of
the corresponding outlet 9.
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According to a third possible embodiment, illustrated 1n
FIGS. 10 to 13, the flow control element 14 can be consti-
tuted by a ball element 17, which 1s arranged so as to at least
partially intercept the respective outlet 9.

Such ball element 17 1s elastically pressed, for example by
way ol a return spring 18, toward a sealing edge 19 that 1s
formed by the inking body 2, around the corresponding
outlet 9.

Conveniently, as can be seen 1n particular in FIG. 13, the
ball element 17 can be installed at the discharge opening 10
of the respective outlet 9.

Also 1n this embodiment, a sudden increase in pressure
causes the almost instantaneous transition of the ball ele-
ment 17 that provides the flow control element 14 to a
position for opening the corresponding outlet 9, with con-
sequent restoration of the pressure 1nside the inking chamber
7 to the value essentially prior to the disturbance.

In contrast, a decrease 1n pressure will cause, under the
ellect of the return spring 18, a movement of the ball element
17 toward the sealing edge 19, with consequent transition of
the ball element 17 to an at least partially closed position of
the corresponding outlet 9 which again results 1n the resto-
ration of the pressure conditions 1n the inking chamber 7
prior to the disturbance.

Similarly to what has been said previously for the previ-
ous solutions, the position 1n which the ball element 17 1s
installed 1n the corresponding outlet 9 1s not important.

In fact, as can be seen 1n the embodiment shown 1in FIGS.
14 to 17, the ball element 17 can also be arranged along the
siphon-shaped discharge channel 11 of the corresponding
outlet 9.

In practice it has been found that the inking device
according to the mvention 1s capable of fully achieving the
set aim 1n that 1t makes 1t possible to compensate for any
variations of the pressure inside the inking chamber, con-
sequently keeping the print quality constant.

All the characteristics of the invention, indicated above as
advantageous, convenient or similar, may also be missing or
be substituted by equivalent characteristics.

The individual characteristics set out with reference to
general teachings or to specific embodiments may all be
present 1n other embodiments or may substitute character-
1stics 1 such embodiments.

The mvention, thus conceived, 1s susceptible of numerous
modifications and variations, all of which are within the
scope of the appended claims.

In practice the materials employed, provided they are
compatible with the specific use, and the dimensions and
shapes, may be any according to requirements.
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Moreover, all the details may be substituted by other,
technically equivalent elements.

The content of Italilan patent application no.
VR2012A0001835, the priority of which 1s claimed 1n the

present application, 1s incorporated as a reference.

The mvention claimed 1s:

1. An inking device for printing machines, comprising an
inking body, which 1s designed to be arranged so as to face
the lateral surface of an anilox roller and forms an nking
chamber that 1s open toward said anilox roller and has at
least one 1inlet for introducing the ink into said inking
chamber and at least one outlet for the exit of the 1nk from
said inking chamber, further comprising control means
adapted to vary a passage opening of said at least one outlet
as a function of the pressure of the ik 1n said inking
chamber, wherein said inking chamber has a longitudinal
extension that 1s substantially parallel to an axis of said
anilox roller, substantially at each one of longitudinal ends
of said inking chamber at least one respective ik outlet
being provided, equipped with said control means, said at
least one 1nk 1nlet being arranged 1n an intermediate position
along a longitudinal extension of said inking chamber,
turther comprising, at each ink outlet, a redirection wall that
extends substantially parallel to the longitudinal extension of
said mking chamber so as to force the flow of ik to travel
along an entire length of said inking chamber.

2. The device according to claim 1, wherein said control
means comprise at least one flow control element, which 1s
arranged at said at least one outlet and can move with respect
to said inking body between a position for opening said at
least one outlet and a position for closing at least partially
said at least one outlet.

3. The device according to claim 2, wherein said at least
one flow control element 1s movable between said open
position and said at least partially closed position of said at
least one outlet 1n contrast to, or by the action of, elastic
return means.

4. The device according to claim 2, wherein said at least
one flow control element comprises an elastically flexible
lamina, which 1s fixed at one of 1ts ends to said inking body
and cantilevers out toward the passage opening of the
respective outlet.

5. The device according to claim 1, wherein said at least
one outlet comprises at least one discharge opening, which
1s formed through said inking body and 1s connected to at
least one respective siphon-shaped discharge channel that
lies on a side of said inking body opposite to the one directed
toward said anilox roller.
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